The aim of the paper is to provide insight into the spine mobility of a selected group of women.
Introduction
On the basis of scientific and technological progress, the type and the number of jobs that force the employees to be seated for several hours a day are constantly increasing without any compensatory movement. The problem of modern society is the fact that at the time of personal leisure, most of the people do not engage themselves in any physical activity. Due to the constant static overload of the spine and the absence of movement, primary muscular imbalances arise which subsequently grow into structural changes with the result of degenerative diseases. Limited mobility of the entire spine or individual segments is characterized by accompanied pain, discomfort and reduced quality of life (American Heart Association 2015). In general, the sooner a positive change in the locomotor system action occurs, the more likely it's to alleviate the difficulties caused by static spine overload and lack of adequate locomotor regime (Devra, Gohdes, Jensen & Jewell 1987 ).
Upper body muscle strenght is 48 % lower on average level in adult women compared to the men according to Miller, MacDougall, Tarnopolsky and Sale (1993) . We know that intersex differences in muscle and skeleton are conditioned by sex steroid hormones since puberty. Changes in the energy requirements of the body during pregnancy are noticeable, often with changes in the curvature of the spine due to the weight of the fetus, typical is low back pain (Wang et al. 2004 ). In terms of physiological changes and differences with the combination of these issues, women of productive age can be considered more vulnerable and as a group at higher risk of developing vertebrogenic disorders. The topic of the problem of women's spine mobility is discussed in studies by Okanishi The issue is also summarized within Sports for all. In practice, a situation occurs where such a woman decides to train with a coach to support and strengthen her health but this does not for various reasons, set the training process according to the client's health status. Thus, adequate exercise with a client with vertebrogenic difficulties isn't realized and as a result a woman's health condition can worsen. Lenková (2013) presents health as one of the main attributes of a fitness centre visit by women. For these reasons, more attention needs to be paid to the healthy functioning of women's spine.
The aim of the work was to diagnose the curvature and mobility of the spine of the women using the SpinalMouse® technology.
Methods

Subjects
The research group consisted of 14 women at the age of 25 -30, in whom sedentary lifestyle is dominated. None of the diagnosed women were pregnant at the time or already had children.
Study design
The research organization took place in the afternoon on April 04, 2019 with the assistance of Wioletta Mikuľáková at the Department of Physiotherapy, Faculty of Health Sciences, Prešov University in Prešov. The diagnosis was made using SpinalMouse® diagnostic technology that records spine movements in sagittal and frontal plane tests. Spine mobility test were performed from the baseline and the extent of movement in flexion and extension of the trunk was measured within the sagittal plane, lateroflexia within frontal plane and also from the basic position (Kociová & Mikuľáková 2011) .
Statistical analysis
The data collected during the diagnosis was recorded by SM® software, which graphically presented the spinal curvature in each section. The data collection stage was followed by an evaluation stage, in which we recorded the data obtained with the percentage changes in shape and extent of spine movements using tables.
Results
Following Figure 1 we can see graphical design of spine being diagnosed by SpinalMouse® technology, the middle line represents the spine in a basic position, standing straight. The left line represents the spine in a flexion, the right one represents an extension of the spine, all that in a sagittal plane.
Figure 1 Graphical design of the diagnosis of the spine in sagittal plane
Following tables represents an entering data of diagnosis of all tested women in sagittal plane. Table 1 shows the results of curvature of the spine in sagittal plane at basic position in percent. The biggest problem in tested women was in the thoracic sector. Up to half of the women had hyperkyphotic curvature of the thoracic spine. In the lumbar sector 35,7 % of women had a reduced curvature but 21,4 % had an increased spinal curvature in this area. In cross sector most of the women, 71,4 % had the right curvature. Table 2 describes the results of the women measurements in flexion in the sagittal plane.
As in the previous measurements, hyperkyphotic curvature of the spine in the thoracic sector was again detected in 50 % of women. In the lumbar sector, 35,7 % of women had a reduced curvature. Table 3 contains sagittal baseline measurements and 42,8 % of tested women showed hyperkyphotic curvature in the thoracic sector of the spine. Decreased curvature in the lumbar sector was measured in 35,7 % of tested women. In the sagittal plane, the bend measurements in our subjects have basically confirmed the results of standing measurements within the sagittal plane. These tests were followed by measurements of the sagittal spine motion of the spine, the results are shown in the following tables. When measuring the range of spine movement from standing to forward bend in the sagittal plane, it was found that in the thoracic sector hypermobility is in 21,4% of tested women and 14,2% is diagnosed with hypomobile spine in this area. Correct mobility of the lumbar sector was measured in 71,4% of women and 28,5% of them were hypomobile in this area.
Also, the cross sector of the spine was hypomobile in 35,7% of women as seen in Table 4 . As the last measurement in the sagittal plane was the range of spine movement from the backward bend to the forward bend. Decreased mobility in the thoracic sector was found in 14,2% of women but 92,8% of women had decreased mobility in the lumbar sector. In the cross sector 42,8% of women had increased mobility and the same percentage of women was found in this spinal section for correct mobility.
The following tables contain results from measurements within the frontal plane. In the basic position, meaning standing on the frontal plane, we found in our subjects that in the thoracic and cross section of the spine all diagnosed women have the correct spinal curvature. Scoliotic curvature in the lumbar spine was found in 7,1% of women. Further, lateroflexia tests followed. Table 8 contains the measurement results of the curvature of the spine on the left in the frontal plane. In the thoracic sector the scoliotic curvature was found in 14,2 % and in the lumbar sector in 28,5 % of women and in the cross sector it was the half of the women. Table 9 shows the results of the spine curvature measurements for the right lateroflexia in frontal plane. We found that scoliotic curvature had up to 50% women in the cross sector.
This test also showed us that in 21,4% of the diagnosed women had scoliotic curves measured in the lumbar sector and in the thoracic sector it was in 14,2% women.
Discussion
Based on the diagnosis we can conclude that we have found negative changes in the shape of the spine and mobility in both sagittal and frontal planes. The results aren't alarming due to the fact that it is a relatively young age group so the imbalances have not deepened, it is likely that they will be positively influenced.
SAGITTAL PLANE: It's evident from the results of the spine curvature in the basic position that in the thoracic sector half of the women, exactly 7 of them, had increased curvature of the spine, round back showing, indicating muscle imbalance in the form of upper cross syndrome. The other half of the women had normal, that is the correct curvature of the spine shape in the thoracic sector. In the lumbar sector 5 women had reduced spinal curvature, 6 had normal curvature and 3 women had increased curvature of the spine. There was no increased curvature of the spine in the cross sector. In the number of 10 women, normal curvature was found and only 4 had a reduced curvature.
From the results within the forward bend of the spine it's clear that in the thoracic sector 7 women had an increased curvature and 6 women has a normal, correct curvature. Only one of the women was diagnosed with reduced curvature of the spine. In the lumbar sector there was no increased curvature in forward bend in any of the women, 9 had correct curvature and 5 had decreased curvature in this test. Within the cross sector it was found that exactly half of them had correct curvature and the other half had reduced curvature, so no increased curvature was found in any of the diagnosed women in this case.
From the results in backward bend in sagittal plane, increased curvature was found in 6 women, 7 women had normal curvature and 1 reduced curvature of the spine. There was no increased curvature in the lumbar sector. In the number of 10 women, the correct curvature of the spine was found and the remaining 4 women were diagnosed with reduced spinal curvature in this test of backward bend. The increased curvature of the spine in the cross sector was not found in any of the women. One of the diagnosed women had correct curvature and other 13 women had reduced spinal curvature on this sector.
According to the results from testing the range of spinal motion from standing to forward bend we found that in the thoracic sector of the spine 3 of the women had an increased curvature, 9 of them had a correct curvature and in 2 women we measured a reduced spinal curvature. In the lumbar sector none of the tested women had an increased curvature, 10 women had a normal curvature and the remaining 4 had a reduced curvature in the test. In the spinal cord sector only one woman had an increased curvature, 8 normal curvature and 5 showed a reduced curvature.
From the range of motion of the spine from standing position to the backward bend it's clear that one of our women had increased curvature in the thoracic sector of the spine, 10 had normal and 3 had reduced curvature. In the lumbar sector, 5 women had increased curvature, 7
of them normal curvature and 2 showed reduced curvature. In the cross sector of the spine we diagnosed 2 women with increased curvature, one had correct curvature and the other 11 women showed reduced curvature during this test.
Based on the measurements of the range of the spine from backward bend into the forward bend in sagittal plane it is clear that in the thoracic sector of the spine only one woman had increased curvature, 11 had correct and 2 had reduced curvature. A normal curvature was found in one woman within the lumbar sector of the spine, remaining 13 had decreased curvature and increased curvature was not measured at all. In the cross sector, 6 women had increased curvature, in the same number we measured correct curvature and 2 women had reduced spinal curvature in the area.
FRONTAL PLANE: We did not find scoliotic curvature in the thoracic area of the frontal plane, the curvature was normal in all women. In one woman we found a scoliotic curvature in the lumbar sector of the spine and we didn't find a scoliotic curvature in the cross sector as well.
From the results of the spinal shape on the left lateroflexia in the thoracic sector we found scoliotic curvature of the spine in 2 women, in 12 women the curvature was correct. In the lumbar sector, scoliotic curvature was diagnosed in 4 women and 10 of them had curvature in the norm. In the cross sector of the spine a scoliotic curvature was found in a half of the tested women during this test.
On the basis of the data found in the right lateroflexia of the thoracic sector we found scoliotic curvature in 2 women and other 12 had a spinal curvature in a correct form. In the lumbar spine sector, scoliotic curvature was found in 3 women, 11 were normal. In the cross sector we again found scoliotic curvature in a half the tested women.
Conclusion
According to analysis of the mobility of the spine on the basis of diagnostics we were able to evaluate the functional state of the spine in women of productive age with sedentary job.
The aim of the paper was to introduce the findings of tested women who form the age group of
